 et al., 1975 
I. Various conditions for inducing the biphasic potassium contractures
In Fig. 1 , time courses of K contractures induced with 190 mM K (95 mM K2SO4, 8.6 mM Cl) and 80 mM K (80 mM K, 118.6 mm Cl) are shown. The contracture in 190 mM K, as usually observed, consisted of the rapid rising phase, the plateau phase and the relaxation phase, and its time course was monophasic . In contrast, the time course of the contracture with 80 mM K was characteristically biphasic, consisting of an initial rapid contraction (initial component) followed by a slow secondary contraction (secondary component). This result is similar to that of COSTANTIN (1971) who indicated that the contractures induced with 60 to 117 mM K and 120 mm Cl, especially 80 mm K and 120 mM Cl in single twitch fibers of the frog were biphasic, and to that of STEFANI and CHIARANDINI (1973) b1 and b2). As in the above-mentioned experiments, the effect of verapamil or lincomycin on the initial component after pretreatment with Mn2+ or dantrolene was observed (Fig. 8) . The peak tension of the separated intial component with Mn2+ (Fig. 8a1) was markedly inhibited by 0.5 mM verapamil (Fig. 8a2) . In contrast, the rising rate of the separated secondary component was increased with the drug and its peak tension was potentiated by about two times the control (Fig. 8a1 and  a2) . In fibers pretreated with dantrolene (Fig. 8b1) , 6.5 mM lincomycin abolished the initial component (Fig. 8b2) and partially removed the inhibition by dantrolene of the secondary component (Fig. 8b, b1 and b2) .
Each of the experimental results illustrated in Figs. 7 and 8 is a representative one obtained in three such experiments. These results (Figs. 7 and 8) are compatible with those obtained by applying procaine, verapamil or lincomycin containing 80 mM K, 118.6 mM Cl solution to a single fiber without pretreatment with Mn2+ or dantrolene (Fig. 6 ). This is, therefore, considered to indicate that procaine, verapamil and lincomycin inhibit tension development of the initial component rather than only slowing it down. The above-mentioned inhibitory effects of procaine, verapamil and lincomycin, especially those of the first and second drug, were not easily removed by repeatedly washing the muscle fiber with normal Ringer solution. The detailed mechanism of the inhibitory action of procaine, verapamil or lincomycin on the initial component of K contracture is not clear at present and further studies are in progress.
DISCUSSION COSTANTIN (1971) and STEFANI and CHIARANDINI (1973) PUTNEY and BIANCHI, 1974; TAKAUJI et al., 1975; OOTA and NAGAI, 1976) . From the present results, it appears that the initial component is able to occur with less dependence on Ca in the medium, while the secondary component strongly depends on external Ca, suggesting that the external Ca is required for the development of the secondary component. With respect to the mechanism by which the biphasic K contracture is caused, from the result that in the absence of Ca the peak tension of the initial component was only slightly inhibited ( Fig. 5a and a') , it is possible that in the case of the initial component under this condition, as assumed by COSTANTIN (1971) , the depolarization with K occurs on the surface membrane and spreads to the Tmembrane electrotonically and reaches the membrane of SR and as a result Ca is released from SR possibly independently of the Ca influx at the T-membrane. This is supported by other results (Fig. 5b and b', c and c') showing that the initial component was still able to develop even after pretreatment with dantrolene or Mn2+, which inhibits Ca movement during K contracture. On the other hand, the present data (Figs. 5, 7 and 8) also shows that the secondary component was completely and markedly inhibited with dantrolene and Mn2+, respectively. As was mentioned above, both dantrolene and Mn2+ act mainly on the T-membrane and/or triadic junction to inhibit Ca influx during K contracture (OOTA et al., 1972; PUTNEY and BIANCHI, 1974; TAKAUJI et al., 1975; OOTA and NAGAI, 1976) . Therefore, from these results, it seems likely that the activation of the secondary component is due to the inward movement of Ca in response to such direct depolarization of T-membrane with K as assumed by COSTANTIN (1971) , and this Ca movement possibly controls Ca release from SR by an unknown mechanism.
